General Experimental
Preparative: All anhydrous reactions were performed in oven-dried flasks under argon.
All glassware and syringes were dried in oven at 120 °C for at least 4 hours. Dried syringes were stored in a dry box while the glassware was cooled under a stream of dry argon. Solvents and solution reagents were transferred with syringes or cannula using standard inert atmosphere techniques. Reactions were monitored by TLC using E. Merck pre-coated silica glass gel plates (Kieselgel 60 F 264 ) with 0.2 mm thickness. Components were visualized by a short-wavelength UV light and/or staining in KMnO 4 . Flash column chromatography was performed on E. Merck silica gel 60 (230-400 mesh ASTM).
Solvents and chemicals were purified according to standard procedures. All solvents used for reactions were distilled or dried by passing through drying columns. Tetrahydrofuran (THF), dichloromethane (DCM), triethylamine, diisopropylamine were distilled over granular calcium hydride.
Analytical:
1 H and 13 C NMR nuclear magnetic resonance spectra were recorded in deuteriochloroform (CDCl 3 ), with tetramethylsilane (TMS) as an internal standard at ambient temperature on a Bruker DX 300 spectrometer, Bruker Avance 400 spectrometer, Bruker DX 500 spectrometer, or Bruker Avance 600 operating at 300 MHz, 400 MHz, 500 MHz or 600 MHz respectively for 1 H, and at 75 MHz, 100 MHz, 125 MHz or 150 MHz respectively for 13 1 H spectra (residual CHCl 3 or TMS respectively), and 77.0 ppm for 13 C spectra. Splitting patterns were designated as follows: s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br = broad. IR absorption spectra were recorded as solutions in CH 2 Cl 2 on a Bio-Rad FTS 165 spectrometer from 4000 cm -1 to 400 cm -1 . Electron impact mass spectrometry was recorded on a Finnigan MAT 95 mass spectrometer or API QSTAR PULSAR iLC/MS/TOF System for both low resolution and high resolution, with accurate mass reported for the molecular ion (M + ) or next largest fragment thereof. To a solution of ethyl diazoacetate (EDA, 0.11 mL, 1.1 mmol) in DCM (8 mL) was added SnCl 2 (0.0200 g, 0.11 mmol) at room temperature. Aldehyde 5a (0.0552 g, 0.36 mmol) in DCM (2.0 mL) was added. The mixture was stirred overnight at ambient temperature. The solution was filtered through a short pad of celite. The solvent was removed in vacuo and the crude 6a thus obtained was used directly in the next step. To a solution of the above crude 6a (0.0206 g, 0.086 mmol) in dry MeCN (10 mL) was added p-ABSA (0.0620 g, 0.26 mmol) at room temperature. Et 3 N (0.11 mL, 0.69 mmol)
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was added at 0°C. The mixture was stirred overnight at room temperature. 194. 3, 163.8, 163.3, 162.0, 142.7, 139.8, 134.5, 127.7, 88.6, 83.8, 62 35. 1, 33.3, 32.9, 32.0, 23.6, 22.4, 13.9, 13.6 To a solution of Rh 2 (OAc) 4 (6.0 mg, 0.014 mmol) in dried DCM (3 mL) was added freshly pre-dried powdered 3Å molecular sieves (0.1004 g). After stirring for 10 min, acrolein (0.10 mL, 1.5 mmol) was added at room temperature. Diazoketoester 1a (0.0332 g, 0.12 mmol) in DCM (2.0 mL) was added via cannula. The solution was stirred overnight at room temperature and then the solution was filtered through filter paper. The solvent was removed in vacuo and the residue was purified by flash chromatography using 20% EtOAc and 0.5% AcOH in hexane to afford 10 (0.0014 g, 40% yield) as a pale yellow oil. R f (20% EtOAc and 0.5% AcOH in hexane) 0. 
Hex-1-en-5-yne (12):
To magnesium turnings (5.4002 g, 0.23 mol) in ether (10.0 mL) were added two drops of dibromoethane. A solution of freshly distilled allyl bromide (27.8254 g, 0.23 mol) in 100 mL ether was added at a rate to initiate and maintain a gentle reflux, and refluxed for 1 hour. The reaction mixture was cooled to room temperature, and further cooled to -20°C. A solution of propargyl chloride (7.4510 g, 0.10 mol) in 20 mL ether was added via a dropping funnel. After addition, the reaction was slowly warmed to room temperature, and stirred overnight. The reaction was quenched with saturated aqueous NH 4 Cl. The aqueous phase was extracted with ether (50 ml ×3). The combined organic layers were dried over anhydrous MgSO 4 . The crude product was distilled at 40-50°C at atmospheric pressure, to obtain a fraction containing the desired product (12) and ether.
The total mass of this fraction is 11.1 g, and the yield of 12 was 48% (3.9201 g) as To a solution of hydroxyketone 13 (1.6005 g, 10.0 mmol) in 100 mL freshly distilled DCM was added pre-dried powdered 4Å molecular sieves (7.5104 g). After stirring for 10 min, PDC was added to the mixture in one portion at room temperature. The reaction was stirred and monitored by TLC. When the reaction was complete, the mixture was filtered through a pad of celite, and the pad was washed successively with DCM. The filtrate was concentrated in vacuo and the residue was purified by flash chromatography using 15% EtOAc in hexane to afford 14 (1.1202 g, 65% yield) as a pale yellow oil. 168.0, 132.0, 128.9, 88.9, 79.6, 61.5, 40.5, 39.6, 38.3, 33.0, 29.3, 25.1, 14 
Comment
The compound, 9-oxo-12-oxa-tricyclo-[6.3.1.0 1,6 ]dodec-2-ene-8-carb-oxy-lic acid ethyl ester, crystallizes in a centrosymmetric orthorhombic primitive space group, P bca, (#61). Both enantiomers are present in the crystal lattice. There are eight asymmetric units in the unit cell.
The atoms C1 and C8 may be in R-configuration and atom C6 in S-configuration.
Experimental
A colourless block crystal of C 14 H 18 O 4 , having approximate dimensions of 0.09 x 0.27 x 0.40 mm was mounted in glass capillary. All measurements were made on a Bruker SMART 1000 CCD detector with graphite monochromated Mo-K radiation.
Indexing was performed from 60 images that were exposed for 10 s for a preliminary unit cell determination. Of which, 144 out of total of 165 reflections were successfully indexed. The crystal-to-detector distance was 50.00 mm.
Cell constants and an orientation matrix for data collection corresponded to a primitive orthorhombic cell Of the 13375 reflections that were collected, 2301 reflections were unique. (R int = 0.0159); equivalent reflections were merged.
Refinement
The structure was solved by direct methods (SHELXS-97) and expanded using Fourier techniques. All non-H atoms were refined anisotropically.
All of the C-bound H atoms were observable from difference Fourier map but were all placed at geometrical positions with C-H = 0.93, 0.96, 0.97 and 0.98Å for vinyl, methyl, methyl-ene and methine H-atoms respectively. The vinyl, methyl-ene and methine H-atoms were refined using riding model with U iso (H) = 1.2U eq (Carrier) while the methyl H-atoms were refined using riding model with U iso (H) = 1.5U eq (Carrier).
Highest peak is 0.40 at ( Figure   Fig. 1 . The compound was shown at 50% probability thermal ellipsoids with the atom numbering scheme. Fig. 2 . The packing diagram of the compound was projected down the a-axis and shown at 50% probability thermal ellipsoids. 
